Two field experiments were carried out at El-Serw agricultural Research Station, Governorate of Damietta through growing summer seasons of 2014 and 2015. The aim of the investigation is to study the effects of N bio fertilization (cyanobacteria, Azotbacter, Phosphorine and without inoculation), mineral sulfur applications (0, 15 and 30 kg S fed -1 ) and mineral nitrogen fertilization (0, 60 and 120 kg fed -1 ) on growth of the maize crop. Results showed that Cyanobacteria inoculation + 30 kg S fed -1 + 120 kg N fed-1 gave the highest maize plant height, dry weight, 100 grains weight of maize and maize grain and stover yield. Moreover, results indicated that the element N at a rate of 120 kg fed -1 with 30 kg S fed -1 with phosphorin, azotobacter and Cyanobacteria inoculation can increase the maize grain yield by 21.52, 22.95 and 24.45%, respectively and the maize stover yield by 21.01, 23.25 and 24.68%, respectively in first season but the increasing in the second season was as follows: 21.49, 22.95 and 24.42%, respectively for maize grain yield and 21.03, 23.25 and 24.67%, respectively for maize stover yield.
INTRODUCTION
Maize (Zea mays, L.) ranks the third in the world production of cereals following wheat and rice. It is a staple food for humans and used as feed for livestock and a principal raw material for many industrial products. All parts of the crop can be used for food and non-food products. In industrialized countries, maize is largely used as livestock feed and as a raw material for industrial products.
Bio fertilizers have great potential to improve the nutrition of plants by replacing synthetic fertilizers for ecofriendly agriculture. Bio fertilizers contain plant growth promoting rhizobacteria (PGPR) such as, Azotobacter, Azospirillum and phosphorus solubilizing bacteria (PSB) such as, Pseudomonas sp. and Bacillus sp. having the ability of atmospheric nitrogen fixing and solubilizing the soil phosphorus. Thus, they perfect the nitrogen and phosphorus requirement of cereals and also improve the fertility of soil. So the utilization of nitrogen fixing and phosphorus solubilizing bacteria as bio-fertilization have gigantic potential for using the atmospheric nitrogen and making use of fixed phosphorus present in the soil in crop production without causing any harmful effects on aerial and soil environment (Yasin et al., 2012) .
In soils in temperate zones, the Cyanobacteria can fixation rates between 13 and 38 kg N ha -1 y -1 have been recorded (Witty et al., 1979) . A range of diazotrophic plant growth-promoting rhizobacteria participate in interactions with C3 and C4 crop plants (e.g. rice, wheat, maize, sugarcane and cotton), significantly increasing their vegetative growth and grain yield, (Kennedy, et al., 2004) . Gholami, et al., (2012) reported that plant growth promoting rhizobacteria (PGPR) plays an important role in plant health and soil fertility. The experiment was conducted as a factorial experiment with Azotobacter the results indicated that growth promotion by PGPR appears from early stages of growth, 45 days after inoculation (DAI). Zahir, et al., (2005) revealed that application of Ltryptophan (L-TRP) or Azotobacter inoculation alone significantly affected the maize crop; however, their combined application produced more pronounced effects as compared with their separate application. Combined application of 10 -4 M L -1 TRP and Azotobacter significantly increased total nitrogen uptake (40%) compared with an untreated and un-inoculated controL. Zulpa, et al., (2008) indicated that when they studied the effect of cyanbacterial products of Tolypothrix tenuis and Nostoc muscorum on the activity of microbiological and the nutrient content of the soil underlying the remains of maize and on the degradation of remains. They indicated that the biomass and extracellular products of both strains raised up the soil microbial activity such as total N (10%: 12%) and available P (22%: 32%) and decreased the maize remains dry weight and C content therefore C:N ratio was closer to soil normal value. Ghazal, et al., (2013) reported that the use of Cyanobacteria inoculation (dry and spray) along with 286 kg N ha -1 gave significantly maize grain yield that was not significantly different from that recorded by the use of 357 Kg N ha -1 alone (full recommended N dose). Also, the use of either Cyanobacteria or humic acid increased the soil biological activity of the plants rhizosphere.
In recent years sulfur shortage has become an increasing problem for agriculture, resulting in low yields and quality parameters. Fertilization of sulfur has become an issue due to reduced industrial emissions of sulfur to the atmosphere and the consequent decreased deposition of S onto agricultural land in many areas of the world (McGrath et al., 1996 ). Hawkesford, (2000 reported that nutrition of sulfur plays an important role in the growth and development of high plants, and sulfur limitation results in decreased crops yield and quality parameters. Adequate sulfur nutrition is also required for plant health and resistance to pathogens (Rausch and Wachter, 2005) .
Application of sulfur at 45 kg S ha -1 significantly increased the yield attributes, number of cobs plant -1 , length of cob, number of grains/cob, and 1000-grain weight of maize over its lower levels of sulfur (Maurya et al., 2005) .
Plants show a dramatic response to nitrogen amendments, since nitrogen is a major building block of amino acids and proteins. Plants contain 2 to 5 percent of N by dry weight and nitrogen is taken up both as nitrate and ammonium, and both are metabolized, although more nitrate is taken up at a low soil pH and ammonium is taken up at neutral pH values (Wilkinson, 2000) . Nofal and Hinar, (2003) found that maize needs high levels of N-mineral application, reached 300kg urea fed -1 in normal soils. Nassr et al., (2015) showed that Maize grain yield, 100 grains weight, ear diameter and plant height increased with increasing rate of Nfertilization. The aim of this investigation was carried out to study the effect of Bio fertilization and mineral nitrogen and sulfur fertilization on growth, yield and nutrients uptake of maize. (El-Kholy, 1997 ). An N 2 -fixing bacteria (Azotobacter) and phosphorin (commercial names in Egypt) were provided from the Soil, Water and Environmental Institute, ARC, Giza. Maize grains were inoculated with Azotobacter and Phosphorin at planting where the adhesive glue material was added to 500 ml mild hot water, splashed on grains and then bacterial were added, well mixed with grains and air dried for adhesion.
MATERIALS AND METHDOS

Soil Analysis:
Soil samples were taken from the experimental field before conducting from soil layer (0-30 and 30-60 cm depth), then air-dried and ground to pass through 2 mm sieve. Soil physical and chemical properties were shown in Tables 1-2. Particle size distribution of the composite sample was determined according to the international method (Piper, 1950) . Soluble cations, anions and total soluble salts were estimated in the (1:5) soil water extract, while the organic matter was determined by using Walkley & Black method, but available potassium was extracted by ammonium acetate (C 2 H 3 O 2 NH 4 ) and then measured by a flame photometer as described by Jackson, (1967) . Soluble SO 4 -2 was taken the difference between the summation of soluble cations and anions. pH values were measured in the soil-water suspensions (1:2.5) according to Jackson, (1973) . Available nitrogen was determined in the soil extracted using Potassium Sulfate (K 2 SO 4 ) and determined by using macro Kjell-dhal according to Hesse, (1971) . Available phosphorus was extracted by sodium bicarbonate (NaHCO 3 ) and then determined colorimetrically according to Olsen, and Dean, (1965) . 
Growth and yield parameters
At harvesting stage plant height and dry weight of maize plant were measured. 100-grains weight, grain yield (ton fed -1 ) and maize stover yield was determined at harvesting stage.
Statistical Analysis:
Data were collected to statistical analysis according to Snedecor and Cochran (1967) . Mean values were compared at the levels of significance at 5% and 1% by using the Least Significance Difference (LSD) test. (CoHort Software, 2008) was used to statistical analysis for data.
RESULTS AND DISCUSSION
Plant height & Dry weight
According to the data contained in the Table 3 , maize plant height & dry weight was significantly affected by bio fertilization treatment at harvesting stage, whereas maize plant height & dry weight were increased with following order: without inoculation, phpsphorin, Azotobacter and cyanobacteria inoculation, respectively during 2014 and 2015 seasons. These results are due to Bio-fertilization inoculations have a tendency to fix atmospheric nitrogen and the production of certain metabolites including auxin, cytokinin, gibberellins, vitamin B complex, hydrogen cyanide (HCN), phytohormones and production of certain unstable substances and growth hormones having great potential increasing the growth such as plant height and dray matter. On the contrary, maize plant height & dry weight were significantly increased with mineral sulfur application at harvesting stage in 2014 & 2015 seasons. The order of sulfur fertilization rates for their influences on maize plant height & dry weight were as follows: 30 kg S fed -1 > 15 kg S fed -1 > 0 kg S fed -1 . These results could be attributed that an important role of sulfur element in the growth and development of higher plants, and sulfur limitation results in decreased yields and quality parameters of crops (Hawkesford, 2000) . In 2014 & 2015 seasons, mineral nitrogen fertilization were influencing factors in the significant increase which was noticed in maize plant height & dry weight after both sowing growth period and harvesting stage. Data in Table 3 also expounds that the order of nitrogen fertilization levels for their influences on maize plant height & dry weight were as follows: 120 kg N fed -1 , 60 kg N fed -1 and 0 kg N fed -1 , respectively. Increasing in maize plant height & dry weight could be attributed to nitrogen role in cell elongation.
Data in Table 3 explicates the interaction between bio fertilization treatment and mineral nitrogen fertilization effect. In 2014 and 2015 seasons, the effect of that interaction was significant on maize plant height and dray weight at harvesting stage. The highest values of maize plant height & dry weight were obtained when cyanobacteria inoculation with 120 kg N fed -1 treatment was used. The lowest results were obtained by noninoculation with 0 kg N fed -1 treatments. Data in with 0 kg S fed -1 treatments in both seasons. Data in Table 3 shows the effect of mineral sulfur fertilization and bio fertilization treatments interaction on maize plant height and dry weight at harvest stage. Consequently, maize plant height and dray weight was a non-significantly increased at harvesting stage in 2014 season, but in 2015 season this effect was a significantly at 5% level for plant height and it was a significantly for dry weight at harvesting stage. The highest results were obtained by 30 kg S fed -1 with cyanobacteria inoculation. Data in Table 3 
100-grain weight:
Data in Table 4 indicates that there was a significant decrease in maize100-grain weight by the cause of bio fertilization treatments in both seasons [2014] [2015] . Data in Table also shows that the order of bio fertilization inoculations for their influences on maize highest 100-grain weight was as follows: cyanobacteria > Azotobacter > Phosphorine inoculation. In addition, data in Table 4 showed that there was a significant increase in maize 100-grain weight caused by mineral sulfur fertilization in both 2014 and 2015 seasons. The highest 100-grain weight was obtained with 30 kg S fed -1 following by 15 kg S fed -1 . This increase is due to effect of nitrogen from any source on grains filling which reflected on their weights. Moreover, data in Table 4 indicated that mineral nitrogen fertilization affected on maize 100-grain weight significantly in both 2014 and 2015 seasons. The highest results were obtained by 120 kg N fed -1 followed by 60 kg N fed -1 . Data in Table 4 shows the influence of bio fertilizers inoculations and mineral nitrogen fertilization interaction. In 2014 and 2015 seasons, the interaction affected significantly on maize 100-grain weight. The highest values of 100-grain weight were obtained when cyanobacteria inoculation with 120 kg N fed -1 treatment was used. The lowest results were obtained by non-bio fertilizer inoculation with 0 g N fed -1
. Data in Table 4 shows the effect of sulfur fertilization levels and mineral nitrogen fertilization treatments interaction. The effect of this interaction on maize 100-grain weight was a significant in (2014 & 2015) seasons. Using of 30 kg S fed -1 with 120 kg N fed -1 treatment gave the highest result. Data in Table 4 shows the effect of bio fertilizer inoculations and sulfur fertilization levels interaction. The effect of this interaction on maize 100-grain weight was a significant in (2014&2015) seasons. Using of cyanobacteria inoculation with 30 kg S fed -1 treatment gave the highest result. Data in Table 4 shows the effect of bio fertilizer inoculations, mineral sulfur fertilizations and mineral nitrogen fertilization interaction. The effect of this interaction was significant effect at 5% level in 2014 season and it was no significant effect in 2015 season. The highest results were obtained with (cyanobacteria inoculation + 30 kg S fed -1 + 120 kg N fed -1 ), (cyanobacteria inoculation + 15 kg S fed -1 + 120 kg N fed -1 ). The lowest values were obtained with (noninoculation + 0 kg S fed -1 + 0 kg N fed -1 ) in both 2014&2015 seasons. - 
Grain and Stover yield:
According to the data contained in Table 4 shows that maize grain and stover yield were significantly affected by bio fertilization inoculation. It was noticed that grain and stover yield increased drastically with following order: non inoculation, Phosphorin, Azotobacter and cyanobacteria inoculation, respectively in both seasons 2014-2015. Increasing in maize grain and stover yield could be attributed to phosphorus solubilizing microorganisms have a great tendency to enhance the provision of soluble phosphate and increase the growth and development of crop plants by enhancing biological nitrogen fixation. Azotobacter could increase maize yield by stimulating processes such as seed germination, resistance of seedlings to stress conditions, nitrogen fixation and production of phytohormones (Ponmurugan and Gopi, 2006 and Timea et al., 2012) . In addition, maize grain and stover yield were significantly increased with mineral sulfur application in 2014 and 2015 seasons. In other word, Data in Table 4 also explicates that the order of sulfur fertilization application for their influences on maize grain yield was as follows: 30 kg S fed -1 > 15 kg S fed -1 > 0 kg S fed -1 . During 2014 and 2015 seasons, a significant increase was noticed on maize grain and stover yield due to mineral nitrogen fertilizer. Data in Table 4 also shows that the order of nitrogen fertilization levels for their influences on maize grain and stover yield was as follows: 120 kg N fed -1 , 60 kg N fed -1 and 0 kg N fed -1 . Data in Table 4 shows the influence of bio fertilizers inoculations and mineral nitrogen fertilization interaction. In 2014 and 2015 seasons, the interaction affected significantly on maize grain yield in 2014 season and it was also significantly on maize grain and stover yield in 2015 season but maize stover yield in 2014 season this effect was significantly at 5% only. The highest values of maize grain and stover yield were obtained when cyanobacteria inoculation with 120 kg N fed -1 treatment was used. The lowest results were obtained by non-bio fertilizer inoculation with 0 kg N fed -1 . Data in Table 4 shows the effect of sulfur fertilization levels and mineral nitrogen fertilization treatments interaction. The effect of this interaction on maize grain and stover yield was a significant in (2014 & 2015) seasons. Using of 30 kg S fed -1 with 120 kg N fed -1 treatment gave the highest result. Data in Table 4 shows the effect of bio fertilizer inoculations and sulfur fertilization levels interaction. The effect of this interaction on maize grain and stover yield was a significant in (2014&2015) seasons. Using of cyanobacteria inoculation with 30 kg S fed-1 treatment gave the highest result. Data in Table 4 shows the effect of bio fertilizer inoculations, mineral sulfur fertilizations and mineral nitrogen fertilization interaction. The effect of this interaction was significant effect at 5% level on maize grain yield in 2015 season and it was no significant effect on maize grain and stover yield in 2014 season and it was no significantly on maize stover yield in 2015 season. The highest results were obtained with (cyanobacteria inoculation + 30 kg S fed -1 + 120 kg N fed 
CONCLUSION
It could be concluded that under saline soil condition in North Delta region, applying biofertilization (Cyanobacteria, Azotobacter and Phosphorin) and mineral sulfur fertilization at 30 kg S fed -1 is very important to obtain permanent productivity of maize plant.
